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US Patent Application Serial No. O9/908,94& 

Amendment Dated 6/9/2006 

Reply to Offtee Action Dated 3/9/2006 

Amendments to *ha Claims 

The listing of claims will replace all prior versions, and listings, of claims in 
the application. 

I iolinq nf ClailTISt 

1 . (Previously Presented) An integrated circuit, comprising: 

a) a plurality of interconnected circuit elements; 

b) a number of scan chains which are interconnected with the plurality of 
interconnected circuit elements, said number of scan chains providing paths 
through which test data is shifted into and/or out of the integrated circuit; and 

c) current surge minimization circuitry which is interconnected with sa.d 
plurality of interconnected circuit elements, whereby operation of said current 
surge minimization circuitry during operation of said number of scan chains 
minimizes current surges in said integrated circuit. 

2 (Original) An integrated circuit as in claim 1, wherein; 

a) said current surge minimization circuitry comprises a number of 
transistors which are coupled to ones of said plurality of interconnected crcurt 

elements; and 

b) said number of transistors receive a number of gating s.gnals dunng 
operation of said number of scan chains, which number of gating signais disable 
current flow through the ones of said pluraHty of interconnected circuit elements. 

3 (Original) An Integrated circuit as in claim 2, wherein the current surge 
minimization circuttry comprises an electrical networK connecting gates of the 
number of transistors to one or more external input of the integrated crcurt, 
wherein the number of gating signais is applied to the number of transistors v,a 
application of one or more signals to said one or more external inputs. 

4 (Original) An integrated circuit as in claim 3. wherein the electrical 
network comprises a number of deiay elements which cause a signal app.-ed to 



Docket NO. 10001121-1 



PAGE 3/12 ' RCVD AT 6(9/2006 2:39:10 PM [Eastern Daylight Time] * SVMSPTO-EFXRF-6/28 ' DNIS:2738300 ' CSID:4348232242 ' DURATION (mnvss}:02-64 



06/09/2006 14:39 4348232242 JESSICA COSTA PAGE 04/12 



US Patent Appliw«on Serial No. 09/908.948 

Amendment Dated 6/9/2006 

Reply to Office ACflon Dated 3/9/2006 

one of said externa, inputs to be applied to the gates of various of said number of 
transistors at different times. 

5 (Original) An integrated circuit as in claim 3, wherein the electrical 
network comprises a number of logic elements which cause at least one of sa,d 
number of gating signals to change state in response to data shifted through at 
least one of said number of scan chains. 

6 (Original) An integrated circuit as in claim 1 , wherein: 

a) the number of scan chains comprises at least first and second scan 

chains; and 

b) the current surge minimization circuitry comprises a shift srgnal 
generator comprising a number of delay eiements for delaying generaton of a 
second shift signal wrth aspect to generation of a first shift signal, sa,d first shtf 
signal being provided to a shift signal input of said first scan chain, and sad 
second shift signal being provided to a shift signal input of said second scan 



chain. 



7 (Original) An integrated circuit as in claim 1 , wherein: 

a) the number of scan chains comprises at least first and second scan 



chains; and ™ M i 
b) the current surge minimization circuitry compnses a shrft s,gnal 

generator comprising a number of de,ay elements for delaying ^ 
second shift signs, with respect to generation of a first sh,ft s,gnal. 
signs! being provided to a shift signal input of said first scan cha,n, and sa,d 
sTnd shtt signal being provided to a eh* s*na, Input o, said second scan 



chain. 



8. (Original, An Integrated circuit as in ciaim 7. wherein only one , eternal 
input of said integrated circuit is coupled to a shift signa, input of sa,d shrf. s,gna, 



generator. 

Docket No. 10001121-1 



PAGE 4/12 * RCVD AT 6/5/2006 2:39:10 PM [Eastern OayOght Time] 1 SVfcUSPTO-EFXRF-6/28 * DNIS:2738300 1 CSID:4348232242 • DURATION (mm-ss):02-54 



JESSICA COSTA 



PAGE 95/12 



US Patent Application Serial No. 09/908,94© 

Amendment Dated 6/9/200$ 

ftepty to Office Action Dated 3/9/2006 



9. (Previously Presented) An integrated circuit, comprising: 

a) a plurality of interconnected circuit elements; 

b) a number of scan chains which are interconnected with the plurality of 
interconnected circuit elements, said number of scan chains providing paths 
through which test data is shifted into and/or out of the integrated circuit; and 

c) means for minimizing current surges in said integrated circuit as sa.d 
number of scan chains shift test data into and out of said plurality of 
interconnected circuit elements. 

I o (Original) An integrated circuit as In claim 9, wherein said means for 
minimizing current surges comprises means for gating out shift induced node 
state transitions in said integrated circuit as said number of scan chains shrft test 
data. 

I I (Original) An integrated circuit as in claim 9, wherein said means for 
minimizing current surges comprises means for phasing operation of at least two 
of said number of scan chains. 

12. (Currently Amended) ^e^yr4the S 4s^of^ A cornier proqram 

product, comprising: 

a ) ti n umbor n f cm mputor r cnd n b lo med i a; nn ri 

b) u ^u lu Mn n r nnn m end * s tor e d on tho num h nr n f eemputef 

fe& ^^ a^omputer n,,hlP meriin m having computer readable ^rogram 
^ .mbodi^ fnr svnthesizinga i rient surge minimization 

circuitry the computer readable program code comprising: 

i) program code for reading a circuit description file, the circuit 
description file comprising data which specifies current surge minimizatton 
constraints for a circuit which is described in the circuit description file, a 
,east some of said current surge minimization constraints being defined for 
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operation of the circuit during operation of at least one scan chain of the 
circuit; 

ii) rules and design elements for minimizing current surges in a 
circuit; and 

in) program code for synthesizing current surge minimization 
circuitry using said design elements, in conformance with said current 
surge minimization constraints and said rules for minimizing current 
surges in a circuit, 

13 (Currently Amended) fcegie^ynthLC.r rn ft wn r n/V nompuW proq ram 
Droduc t as in claim 12, wherein the computer readable program code further 
comprises program code for synthesizing said circuit. 

14. (Previously Presented) A method of designing an integrated circuit, 

comprising: . 

a) providing the integrated circuit with a number of scan chains wh.cn 
provide paths through which test data is shifted into and/or out of the integrated 

" reU * ^"providing the integrated circuit with current surge minimization circuitry, 
and conjuring said current surge minimization circuitry to be operated dunng 
operation of said number of scan chains. 

16 (Original) A method as in claim 14, wherein said number of scan 
chains rs at leas, Uvo. and wherein providing the integrated *^«"£ZL* 
surge minimization circuitry comprises providing the Integrated orcu« w* d,s*nct 
externa, Inputs for receiving shift signais corresponding to two different ones o, 
said number of scan chains. 

18 (Original) A.method as in claim 14, wherein providing the integrated 
Crouch current surge minimfcation circufcy comprises providing the ^grated 
circuit with a shift signal generator, said shift signa. generator generate 
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a firs, shirt signal which i) is provided to a firs, of the number of scan cha,ns, and 
q is ouwf-phasa with at least a second shKt signal whfch is provided to a second 
of the number of scan chains. 

1 7. (Original) A method as in claim 14, wherein providing the integrated 
circuit with current surge minimization circuitry comprises: 

a) routing a number of gating signal lines to a number of ecu* etements 

of the integrated circuit; and 

b) routing each of said gating signal lines to an external input of the 

integrated circuit. 

18 (Original) A method of testing an integrated circuit, comprising: 

a) shifting test data through a number of scan chains of the integrated 

circuit; and 

b) during at least a portion of said shifting, applymg current surge 
minimization signals to the integrated circuit. 

19 (Original) A method as in claim 18, wherein applying current surge 
motion signals to the circuit comprises appMng ga«n 3 s*na,s to 
circuit elements of the integrated circuit. 

20 (Original) A method as in daim 1 8, wherein applying current surge 
minimiLtion signal comprises changing the state of a, .east one current surge 
:~on signal while said a, leas, one current surge minimization s,gnal ,s 

being applied. 

21 (Original) A method of testing an integrated circuit, comprising: 
^providing test data to a. leasts scan chains o, the integrated ecu*. 



and 
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b) shifting test data through the at least two scan chains in parallel, but 
out-of-phase, while at least a portion of the test data is being provided to the at 

least two scan chains. 

22. (Original) A method as in claim 21 , wherein operating the at least two 

scan chains comprises: 

a) providing at least a first shift signal to a first, but not a second, of the at 

least two scan chains; and 

b) providing at least a second shift signal to the second, but not the first, of 

the at least two scan chains; 

wherein the second shift signal is out-of-phase wrth the first shift s,gnal. 

23. (Original) A method as in claim 21 . wherein operating the at least two 

scan chains comprises: 

a) prowling at least a first shift signal to a firs, of the at least t»o scan 

° ha ' n8 providing a. least a second shrft signal to a second of the at least two 

SCa " tTIin the first SI* signal, the second shift signal, and any •« 
signal provided to.hef.rs. and second scan chains, are out-of-phase v*h respect 

to one another. 
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